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EVALUATION OF ENERGY EFFICIENCY PROJECTS CARRIED OUT 
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The goal of the program evaluated in thrs report was to locate and 
asslst m carrying out energy efficiency projects In hospitals and 
schools that would serve as models m the fbture In the IvanE~ce 
Hospltal the source of the heat supply was replaced, in the 
Lltomi3ce Hospltal an energy use control and management system 
was mtroduced, and m the Fjdlant v Cechach Hosp~tal a 
cogeneration umt was installed In the l m o i i  Ralsko School 
regulation was upgraded wlth Ind~vtdual Room Control 
The program was launched m cooperation with US special~sts in 
1996 and completed m 1998 
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INTRODUCTION 

The creation of a new national energy pol~cy for the Czech Republic IS l~nked to energy 
effic~ency measures that are graduallv bemg put Into practlce In support of th~s,  assistance 
was obtamed through a US AID program the objectlve of which was not merelv to solve a 
particular problem in a single local~tv Rather, ~ t s  goal was to see a project plann~ng and 
management methodology adopted, cooperation fostered among the intemat~onal team of 
Czech and US experts from Tysak Engmeering and Electrotek Concepts, and experlences 
shared and know-how transferred so that In the future s~milar projects could be carried out by 
SEVEn on its own or routinely w ~ t h  mternat~onal partners SEVEn worked together on these 
projects w ~ t h  US AID consultants who prov~ded evpert adv~ce, offered des~gn optlons, and 
who, w ~ t h  our spec~alists, planned energy effic~ency projects to be canled out 

PACE OF ACTIVITIES 

The first specific discussions on the ~nltlatlte began In the fall of 1996 With the signing of 
contract DHR-C-00-95-00064-00 In October 1996 between ELECTROTEK CONCEPTS, 
Inc and SEVEn of Prague, cooperation was commenced on the techn~cal and financ~al 
plannmg of energy effic~ency projects in hosp~tals Czech experts together ~ ~ t h  Amer~can 
consultants conducted energy aud~ts In the followmg hosp~tals 

IvanE~ce 
L~tomG~ce 
Frydlant 
Ostrava F~fejdy 
and in the M~mofi EIementan School 

The alm of the audits was to assess the effic~ency and reliab~l~ty of the energv supply to the 
fac~l~ties and the~r  linkage to the external d~st r~but~on network Audits demonstrated that In 
all the monitored hospitals and the school there were real~st~c opportun~tles to reduce energy 
consumption For selected fac~lit~es technical work was proposed and negotlat~ons begun on 
fundmg these projects W ~ t h ~ n  a very short time projects were planned for the following 
f a c ~ l ~ t ~ e s  the hosp~tals In IvanE~ce, Litomi%ce, Frydlant, and the elementary school in 
M~mofi 

The amount of t ~ m e  needed to plan and carry out the projects differed and depended on the 
d~fficulty of the changes and mod~ficat~ons to the energy management of the fac~lities In 
some cases project planrung required more t ~ m e  because it was necessary to obtam more 
deta~led data on energy consumption and its sources T h ~ s  consequently made ~t possible to 
optimize the technical designs and plan major modifications to the technology In the final 
result, it proved to be good train~ng In how to make use of the future energy management 
system 

The t~meframe for canylng out the projects varied and depended on the d~fficulty of the 
changes and modificat~ons to the energy system of the facilities 

OVERVIEW OF PROJECTS 

The energy efficiency project in the IvanEice Hosp~tal ~nvolved all aspects of the fac~ltty's 
heating, mcluding the hot domestic water preparat~on and steam production for technolog~cal 



purposes The hosp~tal was originally connected to the dlstrrct heatmg steam network that 
supphed steam to the central exchanger stat~on and lnd~v~dual technologies At the present 
time the hosp~tal complex IS belng supplied with heat In the form of hot water that serves both 
as heatlng water and for hot domestlc water preparation The technolog~cal steam IS produced 
In gas steam generators Construct~on was begun in September 1997 and completed In 
February 1998 

The energy effic~ency project In the L~tomehce Hospital ~nvohed all aspects of the faclllt)ils 
energy management system Its operation IS now based on measurmg the energy where ~t 
enters the hosp~tal complex, its d~str~but~on,  as well as at the nodal polnts includmg 
supplemental var~ables Data on all measured variables are fed to the energy dispatching and 
at the same tune to the monltor In the hosp~tal's technical control room The system takes 
regular read-outs from the mdwidual sensors, archives them and permits further work w ~ t h  the 
arch~ved data Construct~on was begun In August 1997 and was completed In January 1998 
By upgradmg the measurement technology of the hosp~tal complex ~t was possible to launch 
an energy savmgs program and introduce genulne control and management of all kmds of 
energy consumption The arch~ved data IS used to evaluate the act~v~ty of the mdn~dual 
groups of users and appl~ances The system allows ~nvestment In the fac~lity's energv 
management to be planned more skillfully 

In the Frydlant Hosp~tal the replacement of the back-up source of electrlc~ty w t h  a 
cogeneratlon un~ t  allowed the electr~city and heat supply to be changed The cogeneratlon 
unlt is compr~sed of a JENBACHER JSM 106 GS-N piston motor w~th  an electr~cal output of 
70 kW and a heat output of 11 5 kW The power and heat produced In the cogeneratlon un~t  
are fed to the hosp~tal's power and heat d~st r~but~on networks Surplus power and heat are 
supphed to the city's d~stributlon networks Work on the project was begun In August 1997 
and tr~al  operat~on was commenced m January 1998 

The project In the Mmofi Ralsko Elementary School was carried out in two stages In the 
first the school atrlum was msulated The smgle-paned glass in the atnum was taken down, a 
metre-high wall was erected, and double-paned plastic windows were mounted The atr~um 
~nterlor was lined wlth ceramlc fac~ng tiles In the second stage the Indiv~dual Room Control 
system was Installed The heaters were equrpped w ~ t h  a total of 208 HEIMEIER radlator 
valves with regulat~on heads In the entlre school complex, 126 area thermometers were 
mounted Regulat~on heads and area thermometers were connected to 14 TVS 103 control 
un~ts  These units were connected to the control computer 

Econorn~c Evaluation 
In an econornlc evaluat~on lt IS necessary to work with data for a longer perrod than four to SIX 

months In order to present the results ot the projects clearly, savlngs for the different 
operational perlods were recalculated to produce figures for the entlre year Data for these 
per~ods show not only savings In energy but also in maintenance and staffing costs The 
measures m the hosp~tals and the school are a guarantee of m h e r  savmgs These w ~ l l  arlse 
from the opt~m~zed operat~on of new and old pieces of equipment and ~mproved organ~zatlon 
of the work of the staff The follow~ng table presents data from the documents submitted by 
the ~ n d ~ v ~ d u a l  hosp~tals and the school 



Table 1 - Economic Evaluat~on of the Projects 

Whde evaluating the ind~wdual projects ~t emerged that the energy management system has a 
very fast payback period The hospitals and school also reallzed that without regular checks 
of their energy systems and analysis of archived data neither operation nor the contracts w~ th  
energy suppliers may be opt~mized 

Project Name 

IL anc~ce 
Hospttal 

L~tomer~ce 
Hospltal 

Fndlant 
Hospital 

M~mon 
School 

Investment In mechanical technolog~cal units and regulat~on systems has a longer payback 
penod, but produces greater savings In the case of the Frydlant Hospital it emerged that it 
w~ l l  be necessary to optimize the project fbrther technically and organizat~onally Hospital 
management IS aware of th~s, but due to a lack of experience In, for instance, mamtaining the 
quarter-hour maxlmum or operating the cogeneration unit, it IS only conducting analysis of 
data and has not yet attempted to change the power supply contract The reason for t h ~ s  IS 

concern that an ill-considered change In the contract will result In hlgher costs in the future 

SUMMARY 

Per~od ot 
Operat~on 
(Llonths) 

1 

6 

5 

7 

In the final evaluation of the projects the management of the hospitals and school placed great 
emphas~s on good cooperation w ~ t h  the experts of both countnes mvolved What was 
especially appreciated was the comprehenswe project approach The financ~al contr~but~on 
that In the inlt~al project phase was considered to be of pnmary Importance now appears to 
have been secondary Introduction of an energy management system IS considered to be a 
new direction that has made energy management work more effective 

The energy savmgs calculated at 12,895 GJ/year and the projected financial savmgs of 5 6 
m~llion CZWyear are a good way to gauge the value of invested resources Total investment 
came to 16 7 md CZK The slmple payback penod has been calculated at 3 1 years US 
AID'S contnbutlon amounted to a 14 3% share (2 5 mil CZK) of total Investment 

Energ\ 
Sab tngs 
(GJ r) 

6 775 

4892 

0 

l 228 

In September 1997 SEVEn organized two one-day semlnars in which hosp~tal representatives 
were acquainted with how to go about energy effic~ency projects Presentat~ons were made 
by Czech experts and by Andrew Popelka consultant with the US firm TYSAK Engineering 
Co 

The semlnars raised mterest not only In the technical s ~ d e  of projects but also in the funding of 
them The objective of t h~s  program was to optimize energy consumption and costs whde 
malntainmg the security and rel~abil~ty of energy supplies wlth a minimal adverse ~mpact on 

Energy 
Savings 

(CZWvr) 

2 337 208 

1802318 

260 751 

379634 

Total 
Savings 

(CZWI 998) 

2837208 

1 882 318 

480 751 

379634 

- - -  

Cost -hfa~ntenanie  
Coht Sab ings 

(CZL\  r) 

20000 

30 000 

220 000 

0 

Investment 
(CZK) 

10130000 

1 200 000 

4 600 000 

I 550355 

SJarv 
Cost 

Savmgs 
(CZIUvr) 

180000 

50 000 

0 

0 

Simple 
Pac back 
Per~od 
(vears) 

3 6  

0 6 

9 6 

4 1 



the envlronrnent This process has been started in hospitals not only by means of theoret~cal 
training, but also through the first practical steps towards the lmplementatlon of efficiency 
measures 



Photo 1 - Semmar on the top~c "Energv Effic~encv In Hosp~tals of the Czech Republ~c" held 
September 4 1997 in IvanEice A Popelka of Tysak Engineer~ng Co presenting 

CONCLUSIONS 

The outcomes of the US AID program demonstrated that 

energy savlngs are able to pay for themselves In v~rtually all hospitals where it is realistic 
to change steam heatmg systems to hot water and equlp technolog~cal appliances w ~ t h  
sources of steam, 
large savmgs are poss~ble m schools heated by d~strict heating w ~ t h  simple regulation of 
heatmg water 
information d~sseminat~on can raise awareness of energy effic~ency potential, as 
ev~denced by the roughly 50% Increase In the number of appl~cations for such projects 
from health care facil~ties to the Czech Energy Agency in 1998 compared to 1997 

In the course of evaluatmg the projects ~t was confirmed that 

the decidmg factor in the success of an energy effic~ency project is not only the 
technology but above all the interest of the management and its ab~lity to make good use 
o t the technology 
tor effic~encv projects to spread hrther ~t is necessary to persuade hospital management 
w ~ t h  ek~dence ot the energy and financial savmgs, lower staffing requirements, h~gher 
rellabll~ty of the energy system, s~mplified maintenance, etc 
the energy equ~pment staff need to be motivated to contmually optim~ze operation of the 
energv svstern and at the same time prov~de timely and quality mamtenance 



to speed up the process of introduc~ng effic~ency measures ~t was necessary to support the 
funding of cap~tal expend~tures on the energy system wlth time-l~mited grants 

The general outcomes of the program served as the bas~s for 

the drafting of an energy effic~ency program bemg prepared by the Ministry of the 
Environment In cooperation with the World Bank 
discuss~ons with the M~nlstry of Health In whlch a uniform method for energy audits in 
hospitals was recommended SEVEn will negotiate further concerning this method 
planning of the Energy Efficiency Business Week '98 Conference and Exhib~tion, which 
will mclude a session "The Present and Future of EPC in the Czech Republ~c" presenting 
and discussing the energy problems of hospitals, their reconstruction and funding, 
including subsequent operation 
the dec~sion of the Czech government to support energy effic~ency by means of EPC In 
both fully and partially state-owned facilities A directwe of the Ministry of Fmance 
concerning this method of fundmg wdl be Issued In November of thls year 

Descriptions of the mdividual projects are presented in Appendices 1 to 4 



IvanC~ce Hosp~tal and Polyclmc 
Address ~ i r o k a  16,664 95 Ic anEice, Czech Republic 

The IvanElce Hospital IS a publlc reglonal facility At present it has 255 beds, 6 basic 
departments, and Includes a long-term care treatment center in the village of Zastavka u Brna 
E~ght  thousand patients annually are hospitalized In the facllity In April 1998 the Minlstry of 
Health gave approval for the facility to operate for another five years 

The hospltal is supplled wlth electricity by JME (South Moravia Power), with gas by JMP 
(South Morav~a Gas), wlth heat in the form of steam by the firm Spalovna prumyslovych 
odpadu (Industrial Waste Incineration), and as heating water by Teplo Ivaneice (IvanElce 
Heat) Drinking water is supplied by the company VaS of Brno For an interlm period both 
suppliers provlded the hospital with heat As of July 1, 1998, however, the hospltal no longer 
draws steam from the network 

The energy efficiency project in the Ivantlce hospltal Involved all aspects of the facilm's 
heatlng, including preparation of hot domest~c water and the steam production for 
technolog~cal purposes The hospltal was originally attached to a steam network that supplied 
steam to a central exchanger stat~on and to individual technolog~cal units (the k~tchen, 10 
sterilizers and two distillation units) At present the hospital complex IS supplied with heat in 
the form of hot water that is used for both heatmg and preparation of hot domestic water 
Technolog~cal steam is produced in a gas steam generator 

Work Carried Out under the Energy Efficiency Project 

natural gas line 
heat h e  
construction of a hot water network in the hospltal complex with pre-msulated piping 
buildlng eight exchanger stations 
buildmg a source of technolog~cal steam 

Sources of Project Funding 

The cost of the entlre project came to 10,15 mil CZK The funding scheme broke down as 
follows 

5,15mil CZK grant from the Bmo - venkov (Rural Bmo) county government 
3 5 md CZK contribution from the Czech Energy Agency 
0 7 mil CZK contribution from US AID 
0 8 mil CZK of the hospital's own resources 



Descrrptron of the Work 

A total of 150 metres of natural gas lmes were l a ~ d  from Oslatanska Street to the hosp~tal's 
phq s~cal  plant building and to the surgical budding, where a steam generator is located 

A total of 450 metres of heat dlstrtbution ltnes were likew~se l a ~ d  from Oslavanska Street to 
the old bo~ler house from where they were fed to e~ght  exchanger stations In which hot 
domestic water ts prepared for ~ndwidual butldmgs 

Wtthm the hospital complex, e~gh t  pressure-dependent exchanger stations mere constructed 
Thev were tnstalled In places wtth opt~mal condttions for distr~but~on In the ~ndtv~dual 
butldings 
In the basement of the surgery bu~ldtng a Falrman F 500 gas-operated steam generator was 
installed w ~ t h  a steam output of 500 k g h  It 1s connected wtth cation-treated water from the 
city's system 

As part of t h ~ s  project a d~spatching system to manage the heat~ng network was established It 
1s assumed that In the future all power and water meters wtll be connected to this system 

Schedule of Constructlon Work 
Constructlon mas begun In September 1997 In the course of construction there was a delay 
in connecting the hosp~tal complex to the hot water network Hot water condu~ts Into the 
hospttal complex were constructed by Teplo Ivanhce a s  This company also l a ~ d  the heat 
distr~but~on lines in that part of the city and the target complet~on date for the work was 
pushed back several tlmes The condu~t was connected to the old boller house on January 3 1, 
1998 This affected the final savtngs for the 1997/98 heating season For that reason the 
savlngs can only be calculated from March 1998 

Project Evaluatron 

The energy savlngs have been calc'ulated from four months of data and are presented In Table 
2 

Table 2 - Assessment of Energy and Water Sav~ngs In the IvanEtce Hosp~tal 
1 997 1 1998 ( Sav~ngs 

I I I I I I I I I 

Month 

March 
April 
May 
June 

I 

Steam 
consumptlon 

(GJImo ) 

2 204 
2 704 

909 000 
545 000 

I , I I I I I I 
Total I 6 3621 1 7821 1 792,042 1 3 526) 16 9941 5 171 1 006 305 1 2 2581 1 2701 785 73 

Condensate 
losses 

(m3/mo ) 

618 
758 
254 
152 

Costs 
(CZWmo ) 

620834 
761,672 
256 034 
153502 

Heat 
consumptlon 

(GJImo ) 

1 658 
1 133 

500 
235 

Gas 
consumptlon 

(m3/mo ) 

4,050 
2,795 
3 446 

Water 
consumptlon 

(m3'rno ) 

132 
99 

121 
6,7031 160 

Costs 
(CZWmo ) 

425441 
295,838 
186631 
98,375 

Heat 
savlngs 

(GJ/ 
mo ) 

409 
1476 
292 

82 

Water 
savlngs 

(m3/mo ) 

486 
659 
133 

Cost 
savlngs 

(CZWmo 

195 39 
465 83 

69 38 
8 5512 



Conciusron 

From the technical viewpoint the project meets all the requirements of a modern hot uater 
network and at the same tlme allows the source ot technological steam to be used optimallv 
In addltion to the Installed technology a change has occured in the approach of the hospital 
administrat~on to energy The main power engmeer regularly prepares materials tor the 
hospltal administrat~on on energy and water consumption, repairs to energy equipment are 
carr~ed out without delay, and analysis is conducted on the basis of the archived data to 
determine further ways to reduce consumption 



Photograph~c Documentat~on of the IvanE~ce Hosp~tal Project 

Photo 2 - The entrance budding of the Itanclce Hospital 

Photo 3 - The steam generator Installed In the IvanElce Hosp~tal 



L1torn6hce City Hosp~tal 
Address ~ ~ t e n ~ c k a  22,4 12 0 1 L~tomEice Czech Republ~c 

The L~tomti'lce Hospital IS a reg~onal fac~l~ty  At present ~t has 576 beds and 7 basic 
departments A total of 15,600 pat~ents annually are hosp~tal~zed In the facditv The hospltal 
is partially funded by the city 

The hosp~tal IS suppl~ed w ~ t h  electr~c~ty by S ~ E  (North Bohem~a Power), with gas by SCP 
(North Bohem~a Gas), and w ~ t h  heat by the L~tomEhce D ~ v ~ s ~ o n  of Severoceske telplarnv 
(North Bohem~a D~s t r~c t  Heatmg) Drinkrng water IS supphed by the company SVaK of 
L~tomehce 

The energy effic~ency project In the L~tomEi~ce hosp~tal mvolved all aspects of the fac~l~ty 's  
energy management system Its operation IS now based on measurmg the energy \\here ~t 
enters the hosp~tal complex, rts d~stribut~on, as well as at the nodal polnts lncludlng 
supplemental ~ a r ~ a b l e s  Data on all measured var~ables are fed to the energy dlspatchlng and 
at the same tlme to the monitor In the hospital's techn~cal control room The svstem takes 
regular read-outs from the ~nd~v~dua l  sensors, archwes them and permits fbrther work m~ th  the 
archrved data 

Work Carried Out under the Energy Efficiency Project 

Installat~on of sensors and meters 
measurlng of main mtakes - electric~ty, gas 
measuring of outs~de temperature 
measurmg of two exchanger stat~ons - 2 heat meters 

4 hot domest~c water thermometers 
2 flow meters for measurmg make-up 
water 

measmng of electrlcal output and consumptlon m the kltchen and the refr~gerat~on 
englne room 
measunng of heat consumpt~on In three bu~ld~ngs - gynecology, surgery and 
mternal medmne 

Construction of an energy d~spatch~ng center 

Sources of Project Funding 

The cost of the entlre project came to 1 2 mil CZK The fundmg scheme broke down as 
follows 

0 6 md CZK of the hosp~tal's own resources 
0 6 m11 CZK contr~but~on from US AID 



Descrrptron of the Work 

Work on the project was begun bt lnstallmg the ~ndl t~dual  groups of meters in the piping 
network and connecting them to the newly butlt energy drspatching center The d~spatching 
was l~nked to a METASYS system from the firm Johnson Controls used for measurmg and 
regulat~ng large vent~lat~on un~ts The dlspatchmg center is now connected to the vent~lat~on 
control room and allows the hosp~tal's energy use to be opt~m~zed 

Schedule of Consfructron Work 

In the course of construct~on a delay occurred In the lnstallat~on of the devlces In the plping 
network That affected the final savings for the 1997198 heating season The savmgs can 
therefore be calculated only from January 1998 

Project Evaluatron 

The L~tomEl~ce Hospital IS a modern fac~llty constructed from 1979 - 1989 and from 1993 - 
1996 With~n the complex the measurlng technology has been upgraded wh~ch for the most 
part d ~ d  not allow the power engmeers to conduct analyses of energy consumptlon pret lously 
From the archwed data it was found out that in Bulld~ng 02, there were d~sproport~onatelv high 
heat consumptlon Mod~fication of the ventilation and heat~ng software led to a reduct~on In 
heatmg costs In January 1998 Add~tionally, emphas~s has been put on the electr~city demand 
In part~cular where lt exceeds the techn~cal maxlmum By consistently controllmg the 
demand, durmg the first four months of the year savmgs on electr~c~ty costs were achieved of 
1 15,629 CZK The organizat~onal measures ~rnplemented are not only help~ng to maintam 
consumpt~on d~sclpline, but also to prepare further projects to be carried out These are to 
optlmize 

the electr~ctty load curve 
heat regulation in Bulld~ngs 3 10 and 209 
steam product~on and consumptlon In the hosp~tal complex 

Table 3 - Heat and electnclty savlngs over four months In the L~tomEPlce Hosp~tal 
I Heat Heat I Adjusted I Electricity I Electr~c~ty I Electncity 1 Electr~c~ty I Total 
Consumpt~on 

(GJfmo ) 
1997 

Conclusron 

January 
February 
March 
Apnl 

By upgrading the measurement technology of the hospital complex ~t was poss~ble to launch 
an energy savmgs program and mtroduce genume control and management of all kinds of 

Consumption 
(GJImo ) 

1998 

6 803 
4 024 
3 840 
3 613 

heat savings 
(CZK lmo ) 

4230 
3,380 
3 384 
2 084 

consumption 
( k W m o  ) 

1997 

I 

135 199 
60 838 

110360 
12,989 

I I 

consumption 
( k W m o  ) 

1998 

241 150 
232 480 
215 640 
223 3 10 

savings 
(kWh/mo ) 

190706 
174,311 
175 964 
157,436 

savmgs 
(CZWmo ) 

savlngs 
(CZWmo 1 

50444 
58,169 
39 676 
65,874 

115642 
210 983 
149,326 
174 320 

250841 
271 821 
259 686 
187 305 



energy consumption The archwed data IS used to evaluate the ac t~v~ty  of the lnd~v~dual 
groups of users and appliances The system allows mvestment in the fac~lity's energv 
management to be planned more skdlfully 



Photographic Documentat~on of the L1tom6i1ce Hospltal Project 

Photo 4 - The main buildlng of the Lltomeive Hospltal 



Address V uvoze 860,464 15 Frydlant v Cechach, Czech Republ~c 

The Frydlant Hosp~tal IS a reg~onal facihty At present it has 146 beds and provides med~cal 
care in 4 basic areas of med~cine 

The hospital is supplied with electricity, gas, and heat by TEPLO Frvdlant (Fwdlant Heat) 
and w ~ t h  drlnking water by the Frydlant Waterworks Company 

The energy efficiency project in the Frydlant hosp~tal involved replacement of the back-up 
source of electr~city with a cogeneration umt and a change in the heat supply The 
cogeneration unit is compnsed of a JENBACHER JSM 106 GS-N p~ston motor wlth an 
electr~cal output of 70 kW and a heat output of 1 15 kW The power and heat produced in the 
cogeneration un~ t  are fed to the hospital's power and heat drstribution networks Surplus 
power and heat are suppl~ed to the city's distr~bution networks 

Work Carried Out under the Energy Efficlency Project 

* replacement of the back-up power source with a new cogeneratlon unlt and connectmg it 
to the natural gas network 
connecting the electrical unit to the external electric~ty network 
connecting the hot water network to the cogenerat~on unit 

Sources of Project Fundrng 

The cost of the entlre project came to 4 6 mil CZK The fundmg scheme broke down as 
follows 

0 6 mil CZK contnbut~on from US AID 
1 6 mil CZK grant from the Ministry of Fmi.nce 
2 4 mil CZK from the city's resources 

Descrlptron of the Work 

The moperative back-up source of electricity In the hospital's engine room was replaced w ~ t h  
a cogeneration unit w ~ t h  a gas motor T h ~ s  unlt is an "~sland type" and can serve both as a 
back-up source and in cooperation w ~ t h  the external distribution network For that reason 
both networks were interconnected To balance the electricity load curve an Op t~m~er  58 
device made by Contes was installed The heat produced by the cogeneration unit is used for 
heatmg the largest hospital buildmg (surgerylinternal medicme) and preparing hot domest~c 
water for the complex The exchanger station was connected to the hosp~tal's heatmg system 
and at the same time connected to the c~ty's distnct heating system 



Schedule of Constructron Work 

LVork was begun In July 1997 and the entlre technology was Installed and actwated In January 
1998 Tr~al  operatlon began that month and was completed In June Standard operatlon was 
begun In July 

Project Evaluation 

It IS necessary to assess the entlre project at two levels The first level concerns the posslb~l~ty 
of self-supplying heat and electrlc~ty The second wh~ch can be quantified financ~allv, 
pertams to heat and electrmty costs By June 9, 1998, the cogeneratlon unit had worked 
2 660 hours In the first four months ~t had produced 143,763 kwh of electr~c~ty for the 
complex, representmg 97% of hospital consumptlon, and 43,350 k w h  had been sold to the 
external network The heat produced was used for heatlng the surgeryhnternal medmne 
bulld~ng and In preparation of hot domest~c water Heat was not distributed to the dlstr~ct 
heating network From the dally gas load curves the three-month period that the cogeneratlon 
unlt worked at full capacity can be recognized 

Table 4 - Assessment of sawngs In the Frydlant Hosp~tal over four months 

1 

Febmarv 1025 150391 30 260 13 9801 73 125 
March 1 154 169289 38085 160141 67 507 

Heat 
consumption 

(GJtmo ) 

Total 4 0571 593 2841 147 8721 43 3501 307 580 

Electr~c~ty Total savmgs 
savlngs (CZK'mo ) 

(CZWmo ) 1 
Januarv 1132 163979 46 765 0 106 204 

Conclusron 

Savmgs 
(CZWmo ) 

It IS difficult to evaluate the project after only four months of operatlon The greatest value of 
the project l ~ e s  In the mterest of the hosp~tal admlnlstratlon and energy management 
technicians In energy The new dev~ces allow for more detailed ~nformatlon about the 
electrlclty and heat load curves A year of operatlon will be requlred before energy savmgs 
the mam measure of project quahty, can be more objectively assessed F~nanclal savlngs are 
presented In the table and above all result from the ~mproved operatlon of the faclllty's energy 
system Further financ~al savlngs can be expected under renegotiated supply contracts 
Adjustments to the contracts have not been made due to the fact that prevlous long-term 
experience with the operatlon of such sources 1s lacklng 

Electrmy 
consumption 
(kWh/mo ) 

Supphes to 
the 

network 
(k Whlmo ) 

The connection of the new energy source to the city's electr~c~ty and hot water network 
requlres 

Payment 
fi ~ t h  VAT 
(CZWmo ) 

h ~ g h  rellab~llty from the cogeneratlon unit 
the verification of the hosp~tal's load curves 



the optlmal connection of the new and old dlstrlbutlon hnes 
the upgrading of the regulation of the exchanger statlon, 
the optlrnlzlng of the demand-slde control withm the faclhty 

When the cogeneratlon unlt was being assembled In the Frydlant Hospital, an electrlc 
regulator was installed for the quarter-hour power demand mawmum Wlth ~ t s  gradual use 
the reference power was reduced by half Thls IS resultmg in needless contractual costs for 
the spare capaclty 
When there are surpluses of electricitv and heat, these are sold at very low purchase prlces 
that do not even cover the fuel costs (The fuel cost for production of energv in a 
cogeneration unlt amounts to 0 65 CZWkWh while the electricity purchase prlce IS set at 0 62 
CZK/kWh Naturally, there are also other costs in addltion to fuel ) 

Further savings In the Frydlant Hosp~tal will occur from the fine-tunlng of the facility's 
electricity demand and from concluding a new contract wth the energy suppher The current 
two-level rate wlth payment for a measured maxlmum was set for twce as large a capaclty 
Experience over the past five months has shown that the energy maximum can be kept down 
to half without presenting a danger to the hospital's operation By altermg the contract ~t will 
be posslble to reduce the annual costs by a further 387,420 CZK Thls wlll result In a 
shortening of the simple payback perlod to 5 3 years Owing to ~ t s  mevperience wlth 
operating the power maxlmum regulator and the cogeneratlon unlt, the hospital management 
is proceedmg carefully and IS plannlng a change In ~ t s  contract wlth SeveroCeska energetika, 
a s (North Bohemla Power) for the fall of 1998 



Photographic Documentat~on of the F jdlant  Hospltal Project 

Photo 6 - The building of the Fndlant Hospital pedlatncs department 

Photo 7 - Front panel ot the cogeneration unit ~nstalled in the Frydlant Hospltal 



M1moii Ralsko Elementary School in 
Address Okruinl ulice 471 24 Mimoii, Czech Republlc 

The M~moii Ralsko Elementary School was built in 1975 It IS comprised of six structures in 
nhlch there are nine classrooms Several rooms are rented out for commerc~al purposes 
(massage, beauty salon, etc ) The school's heat and hot domestic water supply IS from the 
secondary distribution system of an exchanger stat~on for a residentla1 area The school's 
faclllties are not used uniformly and so a solutlon was sought that would permlt individual 
heatmg accordmg to the instructional schedule 

The energy efficiency project In the school involved introducing an Individual Room Control 
(IRC) regulat~on system A TRASCO - HELIA 28L system was mstalled 

Work Carried Out under the Energy Effrcrency Project 
Mountmg of thermometers in ind~vidual rooms and connecting them to the control unit 
Replacement of the radiator valves and upgrad~ng of the He~meier brand regulation heads 
and connecting them with the control unit 
Installat~on of the control unit and equipping it with control software 
Adjustment of the ventilation umts in the gymnasium, including regulation 

Sources of Project Fund~ng 
The cost of the entlre project came to 1,550,000 CZK The fundmg scheme broke down as 
follows 

0 6 md CZK contrlbutlon from US AID 
0 95 mil CZK from the city's resources 

Descriptron of the Work 
This project was carried out in two stages In the first, the school atrium was insulated The 
single-paned glass in the atnurn was taken down, a metre-high wall was erected, and double- 
paned plastic windows were mounted The atr~um intenor was lined with ceramic facing 
tiles 
In the second stage the IRC was ~nstalled As part of project planrung the thermal input of the 
school was verified by calculat~on It was shown that some parts of the school were 
overheated Owing to this, before the valves and heads could be mounted, some heating 
elements had to be removed from the school's atrium The remaining heaters were equ~pped 
with a total of 208 HEIMEIER radiator valves w~ th  regulation heads In the ent~re school 
complex, 126 area thermometers were mounted Regulation heads and area thermometers 
were connected to 14 TVS 103 control units These units were connected to the control 
computer 



Schedule of Construction Work 
Work was begun In July 1997 The entlre technology was mstalled and activated In 
September and the installed system was operatwe dunng the subsequent heating season 

Project Evaluation 
Over a penod of two months adjustments were made to the software so ~t would optimally 
meet the school's requirements The mvoices for the 1997198 heating season established 
savings for heat in comparison with the preceding year of 23 1 1 GJIyear ( 5  1%) The new 
system made it possible to 

operate mdlvldual buildings with optlmal consumption of heat and Increase the thermal 
comfort In the gymnasium 
reduce the dissipation of spec~fic heat consumptlon by regulating the heat In tarlous 
months to a value of 0 64 + 0 0 6 8 ~ ~ 1 ' ~  
ralse the ~nterest of the school in demand-side management 
fairly issue mvoices for heat consumptlon in the space used commerc~ally 

Table 5 - Evaluation of the Savings Project in the M~moli School 

Various parameters of specific energy consumpt~on 

I Heat 

I season) 

Period Consumpt~on 
(GJ lheatrng 

Heatmg area of the school 
Heatmg volume of the school 

Calculation 
of degree 

days 

School gymnasium represents a heatmg volume of 
Avg temperature In the gymnasium 

Number of degree days 

Savlngs of 13 I % resulted from the msulating of the school atrium prior to the 1996197 heating season 
The installation of a heatmg regulat~on system throughout the school complex led to a futher 5% 
reduct~on In heat consumpt~on in the past season The prev~ously inadequately heated gymnasium 
consumed about 9% more heat which was covered from savmgs The overall heat savmgs come 
to 14% correspondmg to 634GJ 

Consumpt~on 
(GJlm2) 

Conclus~on 
It is necessary to evaluate this project from the standpoint of thermal comfort provlded The 

Consumptmn 
(GJA m3) 

improvements made to the atrlum and the mtroduction of regulat~on both represent almost 
equally large savmgs 
Evaluat~on of the project for the 1997198 heating season ind~cates that In schools w ~ t h  
d~sparate operational use this type of regulation has proven itself 
In the gymnasium, which represents about 7% of the heated volume of the ent~re school, the 
temperature dunng instruction was 12 to 14 C This past winter students and staff had the 

Consumpt~on 
(GJPD) 

Sav~ngs (%) 



I t p r y q  tpnperature-of48C - Inv~stsgatiop qt&&$qj &at, tgs-mrease of thermal comfort 
represents an- increase IR heat sprguqptioo o f  about 9% In the final analysis, the atrlum 
Improvement and introduction of regulat~on together produced savings of 27% representing 

I 1228 GJJheating season By fine-tuning the program and recalibrating the area thermostats 
even more savings could be ach~eved 



Photo 8 - V ~ e w  of the insulated atrium of the Mirnoii Ralsko Elementary School 

Photo 9 - Adjustment of an area thermostat 


